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A
SUMMRYj

(A Airframe structural integrity investigations are performed by the

Naval Air Development Center, under the cognizance of the Naval Analytical
Rewo•k Program, to provide technical support to the Naval Air Rework
Facilities. The goal of this support is to assist in defining structural
incongruities, necessity arv4 depth of rework required, and to prove the
adequacy, integrity, and service life of aircraft components. The investi-
gations completed and/or initiated during fiscal year 1972 are reported &a,.a

I'

~ ii



MADC-72098-VT

INTMODUCTION

During their service use, Naval aircraft undergo -mjor ma-intenanceI
in the PAR. (Progressive Aircraft Rework) which is performed by the NAVAIRE.-
WOR!TAC's (Naval Air Rework Facilities). In the course of the PAR. many '
aircraft structural incongruities are uncovered. For example, corrcs-ion,
fatigue cracking, stress corrosion cracking. etc. A substantial amount of

these discrepancl-es are discovered during the ARP (Analytical Rework
ProgramY insp~ections. Solutions to ov'ercome- the 3ctructural problems take -
the' forms of modifications, redesigns, and component replacements. This
latter item, in many cases, precipitates a component tcicrtage 'which may
require extensive component rework to overcoma. As a reszit of these

change,. an~d nodifications it becomes extremely difficult to guarantee the

structural adequacy, integrity, an~d fatigue l1ife of the aircraft co"ponents. >
The objective of the -Airframe Inregrity investigation Work Unit,

. %VAIRSYSCUM Work Request WIR-2314-5, Workir Unit GAB-2, reported oa herein
is to provide, under the analytical Rewor~k Prorram, -ircraft Strkuctures
technical support to the VAVAflREWOWiAC 's. The goal of this support isJ
to assist the NAVAIREWOIUCEAC's in defining struczural ir~congruities,
necessity and depth of rework required, realistic PAIR norms, and to prove
the adequacy, integrity, -and service life :5f aii-craft components. In
addition, it is desirable to develop propei NDT in~spection procedures to
enable detection olr structur~al Siscrepancies without _-xten~iVe airczraftj

dilsasseriby. Such ~ wilafette PA_ n~,ýr eurd the
PAP.scheuleand he AEP nspetionand rzonlys

anaytial nvetigtios ad dst-Lc~ve nd ondstrctie mrpeimnvti-
invetigtion. Nn-detrutiveinsectin pocedreeare eveopedon-

The airframe int-egrity investigations com-plated andi/or initiated
during ficscal year 1972 are -reported on. herein. The investigations are
listed by airplane model whhere atppropriate. Thc order of listing bears
no significance. as to the Jir.portance of rthe irnvestication. A& a matter
of cenvenience this listlng follows the order sbhnwn in- the Naval Aviation
Nk-s poster ':U.S. Naval 4-ircraft Designazi~ois," D~ brief synopsis of each
investigation is given. De-tails of art in1vestigation1 can be gotten by
referring, in some cases, to the referen-ee listed after each synopsis.
In all cases, details are available by contacting :i- MOVAIRDEVEMEN, Air
V*-,hicle Technology Department; Mr. L. BerwAr', Code 5i.. 5, Actovoir "41 -2436.
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AIRFRAME INTEGRITY INVESTIGATIONS IN SUPPORT OF THE ANALYTICAL REWORK PROGRAI

"FY-72 ARP PROGRAMS COI4LETED AND/OR INITIATED

RA-SC AIRPIANE

* -1. Due to the observance of stress corrosion crac•..s in the wt~ng
inboard panel rear spars and in the ribs at wing .ati¢ 3.5 of some
RA_-bC model aircraft the NAVAIREWORKFAC JAX asked the following general-

-• -ized. questions: What would be the quantitative effects of shot peening
the cracked/uncracked component? If necessary, is it feasible to perform
tests to determine these effects? In response to these questions the
INAVAIRDVCEN performed an ARP investigation. It was found that quantita-
tive data on the effects of shot peening is conspicuous by its absence;
however, it is feasible to perform tests to gather this type of data for
the particular RA-5C components in question.

Ref: (a) MADC Itr STH-5, 5074, 10 June 1971

2. In order to perform structural analysis of RA-5C arresting hooks,
necessitated by hook failures, the NAVAIREWOiMKFAC JAX requested information
on the time from hook engagener.t of the arresting wire to impact of the
arresting hook bumper block with the bumper in the airframe. A quick-
response time investigation was performed by the IAVAIRDEVCEN during which
it was determined that the hook performs its maximum travel in .05 seconds.

Ref: (a) NADC itr STH-5, 26, 4 Jan 1972

3. An investigation is underway to provide cognizant NAVAIREWORKFAC
persGnnel a complete data history and data analysis package for their
model airplane. A pilot program has been initiated in which all RA-bC
operational service data and data analysis results generated at the
NAVAIRDEVCEN has been compiled and collated. Samples of this data, which
included maneuver loads, gust loads, landings, la-iding loads, arrestments,
etc. were forwarded to NAVAIREIORKFAC JAX. Included in this package were
data samples in various stages of analysis; unprocessed data, semi-
analyzed data, results from special studies, and data analyses appearing
in formal reports. The 14AVAIREWORKFAC JAX personnel are currently review-

ing this entire package for the purpose of determining which areas are of
particular interest and searching for alternate approaches to analyzing
or presenting these data.

Ref: (a) NADC ltr STC-21, 2667, 31 Mar 1972

A-6 AIRPLANE

1. The NAWVIREWORKFAC NORVA was tasked with the development of a
rework/reinforcement for the A-6 lower wing skin fatigue failure at Wing

2
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Station 60. Die to the uncertainty inherent in any fatigue repair, the I.

NAVAIREWORKFAC requested the assistance of experienced NAVAIRDEVCEN' fatigue
test personnel relative to the testing/evaluation of the pred~icted/actual i"
fatigue improvement of their reinforcementifor the failure area. Consul-.
tant services were provided by the NAVAIRDEVCEN as requested. The follow-
ing recbn.ncndation was-made: ' t he KAVAIREWO3KFAC NORVA proposed fik., with
the slight beef-ups suggested, will adequately solve the fatigue pioblem
for the localized failure area. However, the question as to whetherI this
repair will cause a new area of the wing to beconie fatig-e critical iemnains
and should be considered part of the rerall wing repair validation. t Siuce
the area of the present failure experiences complex loading, ig extremely
critical, and can fail catastrophically, a coupon/component type fatigue
test could not adequately validate the integrity and life of the proposed
fix. It is the contention of the N4AVAIRDEVCEN that a full-scale wing
fatigue test is required".

Ref: (a) NARF NORVA 161625Z Aug 71
(b) 1ADC ltr STH-5, 7083, 25 Aug ,l971

A-7 AIRPIANE

1. The LTV Aerospace Corporation had reco-mended that the A-7 Unit

Horizontal Tail Actuator Cylinders be replaced at approximately 2,0r,,0

flig.. hours. The NAVAIRWORKFAC JAX suggested that additional fatigue
tests be performed to -ralidate this service life figure. An investikatlon,
was begun at the NAVAIRDEVCEN to determire the number and types of tests
required to establish the service life of tfie actuators. It was found that
the fatigue life of actuators is associated with variables in the hydraulic
system, such as synchronization pressures, fluid temperature, pressure
excursions, servo-valve neutral pressure, and not from externally-introduced
structural loads. Therefore, any tests .necessary to -determine the life of
the actuators would be hydraulic in nature rather than structural.. Accord-
ingly, a test study plan has been proposed by the hydraulics personnel of
the NaVAIRDEVCEN.

Ref: (a) NASCRL msg 201416Z March 71
(b) NASCHQ msg 182253Z May 71 I
(c) HADC m=g 211336Z May 71
(d) NADC Itr STH-12, 5073 of 10 June 1971
(e) NADC spdltr I.AEF 6286 of 26 July 1971

2. The NAVAIREWORKFAC JAX is considering a service life evaluation/
extentiop program for the A-7 airplane. As such, consultant services were
provided by the NAVAIRDEVCEN to advise on the requirements to be consideredfor the required full-scale wing fatigue test.

3. A joint NAVAIRE1ORKTAC JAX - NAVAIRTESTCEN - 14AVAIRDEVCEN in-
Al 1vestigation was performed to determine thL selection criteria and to

It select an A-7 airplane for use in a deep Structural Analytigal Rework
Program. As a result of this investigation A-7A Serial No. 15265b was
selected for the, ARP.

• ~3
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F*~ .AIRPIANE

= 1 1. The NA TAIREEWOCKFAC NORIS has reported that the cockpit canopies
of the F-4 aitcraft are experiencing delamination type cracking at the
_edges. Because of the cracking, which is found on all edges of the canopy,
the occurrence of which is. not felt to be time dependent, canopy replace-
ment is required. Due to the cost of canopy replacement and the fact that no
in-service failures have occurred due to delamination cracking, the NAVAIRE-
WORKFAC NORIS requested that the .feasibilitey of.perfdrming tests to determine
"the-damaged canopy safe life be Jinvestigated. The NAVAIRDEVCEN performed
the requested ihvestigation afid determined that the canopy cracking could
be caused by any or a combination of any. of the following:

a. pressurization cycling
#b. temperature gradients
C. differential in coefficients of thermal expansion between

.-the acrylic and the fiberglass .
d. -excessive moisture

' e. rough handling
f. low-speed, dull, or improperly sharpened drill when

drilling fastener holes
g. maintenance chemicals
h. material -deficiencies
i. torqut of frame attachment bolts
j. out of tolerance between "frame and glazing material

" The inVestiation also determined thdt it was feasible to oerform tests to

determine the safe life of damaged canopies. &It was further determined that
there is a high probability of determining the canopy safe life by performing
full-scale canopy, cyclic pressure tests (pressure being the only load para-
meter). A pressurp only test program was deemed justifiable by NAVAIR and
was authorized. To datel8,000 pressure cycles have been applied with no
noticeable detrimental effect to the canupies.

Ref, (a) NADC - ASD Report P29, "Test Plan Report for Structural

Integrity Investigation of De]jaminated F-4 Canopies in
Support of the Analytical Rework Program," 24 Sept 1971.

(b) NADC ltr STH-5*, 1720 of I 'arc'h 1972

?-3 AIRPLANE

e. The lower steering collar of 'the P-3 nose landing gear has been
racýing al.ong the forging flash line and at 900 Lo the flash line. The

1NAVAIREIORKFAC Alameda believed that the 7075 alhminum alloy collar was
crackinfg due to a build-up of internal residual stresses. It was requested
that the NAVAIRDEVCEN investigate the availability of an NDT technique to
measure these residual stresses. The initial investigation determined that
of the pbssible NDT techniques (x-ray defraction, magneto absorption, ultra-
sonics, the Darkhousen device) none'were.fully working field applicable tech-
nliques, Certain technique& did show pro.i-e and are currently the subject
of a follow on development Investigation being conducted by the NAVAIRDEVCEN
"NDT personnel.i 4
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2. Fatigue life predictions have indicated that a number of P-3
aircraft have expended a high percentage of their fatigue life. As such,
a program-to inspect-in-derail the ten lead-the-fleet aircraft was
proposed. It had been suggested that the first of these inspfetions be
performed.on a "crash" basis. An investigation wahs performse in bythe
NAVAIrDEVCEN to evaluate the time response required for the inspectionsh

The investigation indicated that it was not necessary to perform the first
time inspection of the aircraft on a "crash" basis. It wds found that it
would be sufficient to inspect them as they came in for PAR. As a result
of the investigation it was also recommended that, to be able to monitor
and evaluate the effect of corrosion along with the anticipated possible
strur>",,ral fatigue damage, the aircraft to be inspected should consist of
a c,:-,bination of those with high fatigue life expended and rhose expected
h, •e a high degree of corrosion problems.

Ref: (a) NADC !tr STHI-5, 10833 of 30 Dec 1971

3. Upon the request of NAVAIR, NAVAIRDEVCEN personnel attended
the P-3 PAR conference as the representative of AIR-4117. During the
conference various maintenance problems were discussed as was the new
PDTU4 requirements manual.,

C-2 AIRPLANE

1. The C-2 aircraft has experienced in-service failures. The
cause of the failures is believed to lie within the engine nacelle assembly.
Therefore, an investigation has been initiated to determine the .vailability
of data concerning the C-2/E-2 engine mounts. It is being contemplated to
perform structural tests of said mounts.

C-130 AIRPLANE

cnn. An investigation by the NAVAIRDEVCEN of the structural integrity
Sof the C-130 aircraft is continuing. Due to this investigation it was

recommended that: The Navy either purchase new outer wings incorporating
fatigue and corrosion modifications or join the USAF outer wing rehabilita-
tion program. Have detailed inspections of the wings performed during the
incorporation of the center wing modification in lieu of in-depth ARP's
on the wing. Study a fatigue life monitoring program for the C-130 air-
craft. NAVAIRWORKFAC personnel plan periodic in-person meetings with
USAF/WRAMA personnel. In view of the NAVAIRDEVCEN investigation and inSconjunction with a NAVAIR study, it is currently planned to take part
in the outer wing rehabilitation program.

Ref: (a) NADC ltr STH-5 5798, of 7 Jul 1971
(b) NADN ltr STH-5 5813, of 7 Jul 1971
(c) NADC itr STH-5 7084, of 25 Aug 1971
(d) NADC itr STH-5 7944, of 27 Sep 1971

5
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S-2 AIRPLANE

i. Due to a catapult fatigue test performed at the NAVAIRDEVCEN
the NAVAIR put a limit of 750 catapult shots on the S-2 aircraft. Since
the S-2 were fast approaching this limit, the NAVAIREWORKFAC requested
from the NADC an interpretation of the fatigue test results as related
to extensions beyond the test life. The NADC reviewed thetest data and
recommended that the number of catapult shots permissible could be safelySektended beyond t 'he test life of 750 shots, possibly to 1,000 catapults.'

It was also reiterated that a structural fix is required for the catapult
keel.

2. Upon the request of NAVAIR, NAVAIRDEVCEN personnel attended a
meeting at NAVAIR (AIR-5302 area) as the xepresentative of AIR-4117.
This mecting dealt with the S-2 catapult life and the required catapult

kelstructural "beef-ups".:

3. Due to service failures of the exhaust system clamp of the
R-1820 enginb the NAVAIREWORKFAC requested the NAVAIRDEVCEN to perform
an investigation to determine the feasibility of conducting a laboratory
fatigue test of the exhaust system. This investigation determined that
it is infeasible to perform laboratory tests due to th'e inability to
duplicate the engine service loads in the laboratory.

Ref: (a) NADC ltr STH-12 1639 of 25 Feb 1972

E-I/C-l AIRPLANE

1. Due to the failure of the S-2 catapult keel during laboratory
tests and the requirement for life extensions, an investigation of the
test requirements for determining and extending the catapulting and
arrested landing lives of the E-l/C-l aircraft was performed. It was
recommended that tests be conducted and that tney be conducted using an
E-1 airframe. It was found that tests of the E-1 would suffice for the
C-1. The reverse not being true.

2. Upon the request of NAVAIR, NAVAIRDEVCEN personnel attended a
meeting at NAVAIR (AIR-5302 area) as the representative of AIR-4117o
This meeting dealt with the E-I/C-l catapulting and arrested landing
fatigue lives. It was determined that a structural modification, similar
ý.o the S-2 planned modification, should be applied to the E-I/C-l catapult
keel. It was further determined that fatigue tests for the catapulting
and arrested landing conditions of the modified airframe should be performed.
It was agreed that if these tests were conducted using the E-1 airframe,
they would suffice for the C-1.
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E--2 AIRPLANE-

1. Non-desL.-uctive inspection techniques, for utilization by the
NAVAIREWORKFAC-during the PAR are required to inspect tne catapult and
arrested landing carrythrough structure of the E-2. The opportunity to
perform an in-depth-study aimed at establishing these NDI techniques has
been projected by the requirement for a full-scale E-2 airplane catapult-
ing and arrested landing fatigue test. Accordingly NAVAIR (AIR-4117)
requested an NDI investigation i.! performed during the faitigue test,
which- is. to be conducted at t1- NAVAIRDEVCEN as a SLEP. in consideration
of the significant benefits-tzit can be derived by NARF-participation in
the formulation of the NDI plan, a joint NARF-NADCin-depth ARP has been
proposed. An NDI program plan is currently being prepared for this ARP.

Ref: (a) NADC ltr STH-5 105 of 7 Jan 1972

H-2 HELICOPTER

1. In conjunction with a contractor conducted full-scale fatigue
test of the H-2 airframe an ARP investigation was performed to gather
data and define a test spectrum. The type of service data gathered is
as follows: Airspeed, Altitude, Outside Air Temperature, Nz at the Center

of Gravity, N at the Center of Gravity, Rotor RPM, Rotor Blade Lag Angle,
Rotor Blade FRap Angle, and Landing Indications. Two hundred and fifty
hours of data have been collected and reduced. This data will be forwarded
to Kaman Aerospace Corp. for input into the fatigue test.

Ref: (a) NADC itr STH-19 5840 of 8 Jul 1971
(b) INDC ltr STH-19 9535 of 8 Nov 1971

2. Concurrent witch the full-scale fatigue test of the H-2 air-
frame an ARP investigation is being performed to determine realistic
replacement times for the dynamic components not covered by the test.
These are: the main landing gear and carrythrough structure, the engine
mount and carrythrough structure, the auxiliary landing gear and carry-
through structure, and the non-rotating control system. To date the
landing gear and engine mounts and their carrythrough structure have been
analyzed. It has been determined that the lives of these,components
are well in excess of the required lives.

In conjunction with the above investigation a second study was
performed in which the H-2 airframe inspection records and the Navy 3M
data were reviewed. This study was to determine specific problem areas
and make recommendations to change the present PAR requirements for
those problem areas. The results of this study are such that twenty-
eight problem areas in the airframe, six in the fuselage compartments,
three in the landing gear, and three in the flight controls have been
documented.

7
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Ref: (a) NADC ltr STH-12 1742 of I Mar 1972
(b) Kaman Aerospace Corp. Report No. R-7983, '71-2 Belkopter

Analytical Rework Program Data Survey Task," of
21 Jan 1972

H-3 HELICOPTER

1, In response to a request from the IVMAIREWORKFAC Quonset
Point an investigation was performed to determine the availability of
data concerned with the service life of the H-3 airframe and the integrity
of the tail pylon hinge fittings and the Quick Engine Change (QEC) items.
It was determined that the only information concerning the above three
"topics is contained in Sikorsky Aircraft Report SER-61483, "Fatigue Test
of the SH-3A Airframe Structure," of 8 Jan 1964. A copy of this report
was procured and forwarded to the NARF.

Ref: (a) NADC ltr STH-12 1639 of 25 Feb 1972

11-46 HELICOPTER

1. During the investigations following two in-service failures
of the CH-46 helicopter (one in 1967 and one in 1971) it was determined
that the accidents resulted due to aft rotor blades desynchronization.
It was further observed that the self-locking bearing retainer nut on the
aft transmission planet carrier was disengaged. Sirce disengagement of
this nut could have caused the desynchronization of the aft rotor theNAVAIREWORKFAC Cherry Point has requested the NAVAIRDEVCEN to conduct a
test program involving the self-locking nut. This test program will
address itself to the question as to whether or not the self-locking nut
could become disengaged from the planet carrier by being "popped off"
during service as a result of impact loading imposed during landings.
A test plan for this program is currently being written and will be sub-
mitted to NAVAIR for program approval.

Ref: (a) NARF CHERPT msg 212141Z Mar 72
(b) NADC msg 2321082Z Mar 72

T-28 AIRPLANE

1. An investigation to define the requirements for determining the
integrity of the T-28 B/C Airframe to sustain a service life extensionwas performed. As a result of this investigation it was determined that
a full-scale airplane fatigue test is required to justify a service life
extension. It was recommended that the test be performed using a fully
modified aircraft. That is, one that incorporates all service modifica-
tions plus the "fix's" required to repair the structural cracks at wing
stations 2 and 75.

Ref: (a) NADC ltr STH-5 7611, 14 Sep 1971

8



2. Th.e IkVA1RE@OMMC P-M ZA irested by MUM to sc t a
plan for a Setr-Lee Life E~ztensioa Frog=z for the 7~-26 SIC 2.-:plaIne.
As a vnrt of this plan the milAI z recaested the V 1E
to fo.1ate and at a daffn-i , cost zrd schedmle for- z Litie
test r aicEd at e-knd the serice life of the 7-28. A test

prearam was ourtlired in detailI and forwarded to MACV. Tim!A
-Abe prcPran o=t 1J~_ specifiled which mndlel 7-28 sbhiJ4 te tes-ted, w----
moAl-icaticns sbould be ircornorated in the -Nest article, Wht tests

*should be n",a~ and tiz S and Cos etimaes for the -testg. !be basic
* ifrzation f rm this test -ýprogrzn plan was subsequedly incizded i=

the AMVA• Mr~ . ?NC1A, officcially sumifttedi, _-28 Aircraft Service
Life Extensim~ Progran. - :

Reef: (a) HAMC ltr.SMH-5 7992, 28 Sep 1971 -

(b) NWC ltr SiS-5 9386, 2 Nov 1971
(c) KF BXSCLA Speedletter Code 31G of 26 (=r 1971

STRESS C0IkWUC - ALL AIRPýA- F.-

1. An investigation of a stress coming procedure for increasing . - -

the fatigue life of aircraft structures was initiated m- on the reqce-st
of I-IVAIRSYSCOREPAC. There-are threb methods of stress coi oing,
developed by McDonnell Douglas ýorp., being investigated. They are: [
"Radius Stress Coining," "Pad Stress Coining," and 'Strdss Coin Hole j
Expansion." The stress coining procedure .produces local residual com- - 4
pressive stresses in the material. These comressive stresses theoreti-
cally prolong the fatigue life by decreasing the local mean stress at a
point where cracking begins, It is the intention of this invesLigation
that if stress coining is found to be satisfdctory this procedure will
be recommended for introduction to the NAVAIREWOPJRAC's as a standardtechnique. '

Ref: (a) UASCRP msg 201051Z Nov 71
(b) N&SCRP msg 23003Z Nov 71
(c) NADC'ltr*STH-5 1061, jt Feb 1972
(d) NASCRL Spdltr 337014730/93, 14 Feb 1972
(e) NADC Spdltr STH-5 2027, 10 Mar 1972
(f) NASC ltr-AIR-530215/109:APC, '2 Mar 1972
(g) I•DC itr STH-5 4002, 9 My 1972

j 9
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A clscwe tcmE ef th Str==ams AM-? 7rZ== c=,!_ed zim cr

majority of im-eirez Zay;:La~zl in ==eI Z~t~a1itF the)y
~ri ~iy Mi led airezzaft strractrecs merr smli ýint azea

me=s for,2 and azý ir test planFS fcrf1.z---sr~trlfaie4
tet of n-sezr~ine air~zaft.. Me aftram-ft eitfBer havair beem xr~azr1_33

rec.-:= fz=i- testing tG de-ee tre ýrHce lifzer or-
P hbaving reacbed its service H&f and resiriza a lIfe ezt~sl= (see 7-28

w-rte-pItem 1- md 2). At the !nt4~iaat of tbhe scr=tores AM?
ProZ== it t zaaicioaared thatr thýe MZ2r'ACENC'wold be able to assist
tbe MYVA1110RKEWC's i= solving E=Mr= sn~a-i11 strzmctarall problems.. Fer

=01ve hrow hzsý the Mssica c pabflia-t of a. Wing S , ar beenl crbax2=-a ame
to a_ localized reait-m for stress cr-erosion ca--~~ reblem of r;,i;
=-natre srould reqaire analytical i -etigations, and destructiva and rea-
destrcctiv~e tests. ibis has cot been the- case~. S~e deitnxive and

a noa-destruw±ive tesf investizatiors have Deen perzo~mn but. as imicted
above-. these hare- bzeen tlhe e -earion razthe-r than the r-ule.. An. analysis to
deterýue the .'%yWs" and I.bere-forewst of this situation reveals z ay
faceted answet. 7"he twaprr facets of. the answer ar 130 degrees apart
and are: (1) Vine exceptioasrutale -eig capability of the
WAVAMEV0RKFACts, particularly in the field of structural repairs and
(2) the leek of inowledge and~ infoz=arion at rthe I~ IREiWQ3KR s5 As
concerns strictural fatigue and thie effecEt. of rework on the fatigue 1iffp

- ora srucure.Thi lak ofcanbzhy in the area of strucxtural fatigue
has been recognized to sore degree by the KIAMADEor3GýIFAC Is. As cuch, 'the
HAVAM EViCE-00s prime area of struftures assistance to the 'WA3AIEWORKRAC 's
becomes a matter of vroviding, engineerzing c~onsultirZ in the field of
structural fatigue. ?pnd thed veriormawxe of- full-scale str~ictural tests of
connonents and entire aircraft. Another facet. of the antswer is that,
~unlike other areas relating to an a-jxcraftý, n~ew techneclogies and tech-
1n.;ques concerned with structureý= rre co-m.paratively rapidly transferred,
from R~&D to actudl ese. Thi:ý iutdicates that in the structures areas the
R&D activities are, and have been, fuI~lllzling their obligat'ions of
-service to the fleet.

CONCLUSIONS AND) RECOMIIENDATIONS'

As is readily apparent from the airframe integrity investigations
reported on herein, the X&VAIRDEVd&N's structural ARP program has had a
significant impact on the maintenance of Naval Aircraft as performed b)y
the NAYVAIREWORKFAC's. It is therefore recoimmended that this p'rogrýam
continue even t'hough niodi.fied somewhat 'to rqflect the major NAVAIRLWOR1KFAC
requirements ass concerns external s;tructures assistance. ý!jqie e *quire 5-
ments are: (1) the performance of structural engineering, coiný§ulting in
ithe area of structur4l fatigue and in general, and (2) the performance
of full-scale co mponent and aircraft fatligue tests,
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